Patients with myotonic dystrophy presenting for surgery are exposed to the adverse effects of anaesthetics, especially if the condition has not been diagnosed. Respiratory depression due to increased sensitivity to anaesthetic and opioid drugs is of major concern in patients undergoing major surgery. Meticulous pre-and postoperative management, including pain management, is necessary to avoid morbidity and mortality.
Myotonic dystrophy (MD) may have been a rare condition in the early 20th century, confined only to some parts of the world. Increasing global migration and greater prevalence of the disease means that there is now a greater chance of these patients presenting for routine or emergency surgery, during which they could be exposed to the adverse effects of anaesthesia 1 .
A review of the literature related to patients with MD [2] [3] [4] provided information about the various modes of anaesthetizing these patients, for surgery ranging from cataract extraction to laparoscopy to open abdominal procedures. However, there are few references regarding postoperative management, especially pain management for major surgery. Paediatric journals provide more information on this subject, describing combined general and epidural anaesthetic techniques 5, 6 .
This report focuses on successful strategies for providing effective pain control while minimizing the risks associated with the use of opioid analgesia.
Informed consent was obtained from the patient to present the case report. Her husband actually encouraged this because he wanted more publicity given to this disease, which has affected the lives of his wife, children and extended family.
CASE REPORT
A 37-year-old female of Middle Eastern origin, weighing 63 kg, was first seen at the preadmission clinic for assessment for an abdominal hysterectomy. At the interview she stated that she had MD, which had been diagnosed incidentally following her second pregnancy 10 years before. She had suffered from polyhydramnios and the baby, born prematurely, suffered hypotonia, respiratory difficulties and died after birth. The neonatologist tested the child for MD, which led to the mother and the whole family being tested subsequently. There was clear evidence of a strong family history, dating back to the maternal grandfather who died at the age of 86 years following surgery. The patient's mother, who was one of 17 children, 12 of whom have tested positive for MD, died in 2004 at 58 years of age from cardiac failure.
The patient's presenting complaints were prolonged bleeding per vaginam, anaemia and diarrhoea. She admitted to stiffness of her hands, which had begun at 18 years of age and gradually progressed to the inability to hold things. She had difficulty in swallowing but no regurgitation or vomiting. She denied shortness of breath or other cardiovascular symptoms. She was mobile, though slow with household activities, and she required help in the care of her house and children.
The patient had undergone general and regional anaesthesia during the previous twelve years, for various procedures including cholecystectomy, and two caesarean sections under regional anaesthesia. She described difficulty in breathing during the last caesarean section. She had no allergies and her medication consisted of iron tablets and the oral contraceptive pill.
Once the diagnosis had been made she had been tested by a neurologist and a cardiologist. At the preadmission clinic she was noted to appear anaemic, with slightly reduced exercise tolerance, symmetrically depressed reflexes and some difficulty in relaxing her handgrip. Physical examination was largely unremarkable. The patient's preoperative haemoglobin was 10.4 g/dl. Spirometry revealed a reduced forced expiratory volume in one second (FEV1) and reduced forced vital capacity (FVC) with a ratio of FEV1/ FVC of 83.8% (predicted value 86.3%). The pattern suggested a restrictive ventilatory picture.
A general anaesthetic technique using propofol, fentanyl and atracurium with intermittent desflurane was planned. An 18-gauge intravenous (IV) cannula was inserted and connected to Hartmann's solution. No premedication other than IV metoclopramide 10 mg was given. The pre-induction heart rate was 110 per minute, blood pressure 130/78 mmHg and oxyhaemoglobin saturation 99%.
After preoxygenation, IV alfentanil 500 μg and propofol 80 mg was given. Neuromuscular monitoring of the left ulnar nerve was commenced using the train of four stimulus (TOF). This showed four twitch responses, with the last two having fade. Atracurium 20 mg was injected and two minutes after injection all four twitch responses disappeared and orotracheal intubation was easily carried out with a size 7 tube. The patient was ventilated with 30% oxygen and 70% nitrous oxide. Maintenance of anaesthesia consisted of intravenous propofol commenced at 20 ml/h (400 mg/h), tailored according to the patient's blood pressure and response to surgery. The total dose of propofol used was 280 mg. Fentanyl was given in 20 μg increments to a total dose of 60 μg. Desflurane to an inspired concentration of 3% was used intermittently throughout the operation. A further dose of atracurium 10 mg was required one hour after the first dose when the TOF showed four twitch responses.
The following strategies were employed to reduce opioid requirement. At commencement of the surgery, the surgeon was requested to infiltrate the skin and the underlying tissues with ropivacaine 0.75%. About mid-way through the operation, IV parecoxib 40 mg was given and near closure, the suture line was again infiltrated with ropivacaine 0.75%, the total volume administered being 30 ml. At the end of surgery rectal suppositories of paracetamol 1.0 g and diclofenac 100 mg were inserted.
Monitoring consisted of electrocardiograph, non-invasive blood pressure, oxygen saturation, nerve stimulator, temperature and urine output. Normothermia was maintained using an upper body warming blanket and by wrapping the lower limbs, the head and part of the face in warm blankets. Intravenous fluids were warmed. As the blood loss was about 800 ml and an intraoperative Hemacue read 8.3 g/dl, two units of packed red blood cells were transfused during the surgery, which lasted 135 minutes. Five minutes before the end of surgery, the propofol infusion was ceased. When recovery from neuromuscular blockade appeared adequate, ventilation was discontinued and the patient began to breathe spontaneously on 100% oxygen. Neuromuscular block was not reversed.
The patient was extubated in the lateral position after arousal and response to commands. She received oxygen 6 l/min via a Hudson mask and remained in the operating theatre, covered with warm blankets to minimize postoperative shivering, for a further few minutes to monitor adequacy of respiration.
In the recovery room she remained in a stable condition, very drowsy but responsive to commands. Pain relief consisted of fentanyl patient-controlled analgesia (PCA) using a demand dose of 10 μg with a five-minute lockout interval. The patient remained in the recovery room for nearly two hours because a high-dependency unit bed was not immediately available and during this period received a total of 100 μg of fentanyl.
In the high dependency unit she remained drowsy but there were no concerns and she selfadministered a total dose of 530 μg fentanyl over 24 hours. Oral paracetamol (1g 6 hourly) was commenced on postoperative day one and after PCA was ceased the same afternoon regular oral tramadol (50 mg, later increasing to 100 mg, three times a day) was commenced. She was transferred to the ward on postoperative day two. Her course thereafter was unremarkable and she was discharged on the seventh postoperative day.
DISCUSSION
Myotonic dystrophy, also referred to as dystrophia myotonica or Steinert's disease 7 , is named after the German physician who first described the condition in 1904. It is the most common and serious adult form of the muscular dystrophies and results from a defective gene located on chromosome 19 (caused as a result of expansion of the CTG trinucleotide repeat in the gene DM protein kinase) 8 The prevalence worldwide is 1 in 20,000 individuals and the disease is confirmed by molecular genetic testing. Inheritance is autosomal dominant and the classification 7,8 shows three overlapping phenotypes: 1. Mild MD: Patients usually display minor symptoms such as cataract and mild myotonia (sustained contraction). 2. Classic MD: A more severe form of the disease with muscle weakness, myotonia and cardiac abnormalities, such that adults become physically disabled and have a shorter life span. 3. Congenital MD: In this condition, neonates may display hypotonia at birth, respiratory insufficiency and mental retardation.
Unlike any of the other muscular dystrophies, muscle weakness is accompanied by myotonia, with delayed relaxation of muscles after contraction 9 . The wasting of facial muscles is characterized by an expressionless face. MD is a multisystem disease that affects skeletal and smooth muscle as well as the eye, heart, endocrine and central nervous system 10 . Involvement of involuntary muscles can produce an array of symptoms 11 .
A literature search 12 on this subject confirmed that these patients are sensitive to sedatives, inhalation agents and opioids. In view of the probable difficult laparotomy (adhesions due to previous caesarean sections) and the patient's previous unpleasant experience with regional anaesthesia, it was decided to provide general anaesthesia. The goals of anaesthetic management are: a) avoidance of trigger factors that could induce myotonia such as suxamethonium, cold, tremor, shivering, surgical manipulation and diathermy 13 , b) optimization of surgical conditions, c) provision of adequate operative and postoperative analgesia without causing respiratory depression and d) appropriate postoperative monitoring in a high dependency unit.
A near-normal cardiology and neurology report and reasonable pulmonary function tests suggested that this patient was at low risk of major operative or postoperative complications. Hence it was decided to proceed with surgery at this hospital, which does not have the facility for postoperative ventilation.
The possibility that the patient would require postoperative ventilation could not be discounted. Whilst increased sensitivity to anaesthetic agents was predictable, her response to opioid agents was unknown. Aspiration of gastric contents under anaesthesia was a risk because she had mild difficulty in swallowing, probably due to pharyngeal muscle weakness. A rapid sequence induction with suxamethonium was contraindicated, but metoclopramide to increase gastric emptying, smooth IV induction and gentle manual ventilation before intubation were alternate strategies to prevent aspiration. Atracurium is the recommended non-depolarizing neuromuscular blocking drug 16 . Because this drug undergoes spontaneous breakdown ('Hoffman degradation'), the use of neostigmine, which may act as trigger, can be avoided.
Maintenance of anaesthesia was achieved using a modified form of total intravenous anaesthesia supplemented with nitrous oxide and desflurane. Concerns with total intravenous anaesthesia are awareness and prolonged postoperative sedation. Desflurane was used to reduce the propofol dose and to allow rapid recovery. Deep inhalational anaesthesia 17 should be avoided as the effects of sedative and opioid drugs are potentiated and shivering is promoted.
Pain management should encompass the following principles.
1. Pre-emptive analgesia, which by reducing peripheral and central sensitization minimizes postinjury hypersensitivity 14 . Alfentanil before induction and local anaesthetic infiltration of the wound prior to incision were components of pre-emptive analgesia in this case. Alfentanil is not ideal because it has a short onset and duration but was useful in providing good conditions for induction and intubation. Although this patient had no symptoms related to the cardiovascular system, patients with MD are at a higher risk of conduction defects and cardiac failure.
2. The provision of analgesia with minimum depression of respiration. Short-acting opioids such as alfentanil and fentanyl were preferred because respiratory depression was likely to be of a shorter duration. Small doses of fentanyl were effective, the patient did not develop respiratory depression and early ambulation was achieved. 3. Opioid sparing. This was achieved by the use of wound infiltration with local anaesthesia and the nonsteroidal anti-inflammatory analgesic parecoxib and paracetamol. Diclofenac was also given per rectum, but was possibly unnecessary because parecoxib had already been administered. Level 2 evidence indicates that these drugs are valuable components of multimodal analgesia 15 .
In conclusion, a patient known to have myotonic dystrophy underwent a total abdominal hysterectomy in a small metropolitan hospital. Despite small doses of anaesthetic drugs she experienced prolonged postoperative drowsiness for about 18 hours, suggesting extreme sensitivity to these agents. Apart from this she had an uneventful perioperative and postoperative course both in the high dependency unit and the ward. This case emphasises the need to institute a management plan that addresses the problem of satisfactory pain relief after major surgery while minimizing side-effects and complications. In his retrospective audit of anaesthesia for patients with MD, Imison states "low rates of complications may be due to perioperative anaesthetic and postop care in ICU, and avoidance of particular anaesthetic drugs" 18 . It is possible that more patients with MD will present for surgery in the future and a peer-reviewed protocol for postoperative pain management of such patients would be useful in a district hospital. Patients with this type of condition should be encouraged to carry identification such as an 'alert card' to alert health care professionals to their special needs.
